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ACRONYMS AND ABBREVIATIONS

ASAOC Administrative Settlement Agreement and
Order on Consent

Boeing The Boeing Company

cfs cubic feet per second

DMVA daily maximum vertical average

DPS discrete profiling stations

EPA U.S. Environmental Protection Agency

GPS Global Positioning System

MLLW mean lower low water

mS/cm milliSiemens per centimeter

NAD 83 North American Datum 1983

NOAA National Oceanic and Atmospheric Administration

PCB polychlorinated biphenyl

ppt parts per thousand

PSS Practical Salinity Scale

SOW Statement of Work

ug/L micrograms per liter

USGS U.S. Geological Survey

WA SPC North NAD 83

Washington State Plane Coordinate System, North Zone,
referenced to the North American Datum 1983

AMEC Geomatrix, Inc.
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SLIP 4 SALINITY MONITORING
DATA REPORT
North Boeing Field
Seattle/Tukwila, Washington

1.0 INTRODUCTION

An Administrative Settlement Agreement and Order on Consent (ASAOC) for a Removal
Action was entered into by the U.S. Environmental Protection Agency (EPA) and The Boeing
Company (Boeing) on September 29, 2010. The Statement of Work (SOW), Appendix C of
the ASAOC, specifies that pending the outcome of a salinity study, the aquatic life chronic
marine water quality criterion of 0.03 micrograms per liter (ug/L) total polychlorinated biphenyls
(PCBs) may be justified in place of the specified interim goal of 0.014 pg/L total PCBs based
on the aquatic life chronic freshwater quality criterion. Salinity data were collected in Slip 4
during three sampling events in March and April 2011 using the approved Slip 4 Salinity
Monitoring Plan (Geosyntec 2011) and the Field Sampling Plan (AMEC 2011) submitted to
EPA.

AMEC Geomatrix, Inc.
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2.0 DATA COLLECTION

Sampling was conducted using the procedures presented in the Field Sampling Plan (AMEC
2011). River discharge for the Green River (U.S. Geological Survey [USGS] gage #12113000,
Auburn, Washington) was monitored using the NOAA Northwest River Forecast Center
Website (http://www.nwrfc.noaa.gov/river/station/flowplot/flowplot.cgi?AUBW1). The three
sampling events (March 17, April 13, and April 17, 2011) were conducted when the river
discharge for the Green River exceeded 1,900 cubic feet per second (cfs) for at least 24 hours
prior to the start of each sampling event. Each sampling event consisted of six rounds of
sampling conducted over a 12-hour period. Each round of sampling consisted of collecting
vertical profiles of temperature, conductivity, and salinity at eight equally spaced discrete
profiling stations (DPS) arranged along the selected transect (Transect A) positioned
transversely across the slip (Table 1; Figure 1).

Temperature and conductivity readings were collected using a YSI multiparameter water
guality data sonde. The conductivity cell on the data sonde was calibrated prior to use with a
10-milliSiemens per centimeter (mS/cm) conductivity standard using the procedures presented
in the Standard Operating Procedures appendix of the Field Sampling Plan (AMEC 2011).
The calibration was also checked at the conclusion of the field sampling. Depth readings were
adjusted by entering a 0.2-meter offset and compensating for barometric pressure before the
start of each sampling event. Depth readings were periodically adjusted for changing
barometric pressure throughout each sampling event.

Time, date, depth, temperature, conductivity, and salinity data (calculated using the built-in
algorithm and expressed on the Practical Salinity Scale [PSS]) were logged continuously
(once per second) as the data sonde was slowly lowered from the water’s surface to the
bottom and then back up to the surface at each DPS. Lowering of the data sonde was paused
for approximately 10 to15 seconds at each 0.5-meter depth interval to allow the instrument
readings to stabilize and to log data.

AMEC Geomatrix, Inc.
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3.0 SAMPLING EVENTS

Salinity measurements were collected manually, by boat, from each DPS (DPS 1 to DPS 8)
along the selected transect (Transect A; Figure 1). Water depth and vessel clearances for the
two end stations, DPS 1 and DPS 8) were confirmed prior to the start of the first round of
sampling. The estimated water depth at station DPS 8 was compared to the predicted tide to
determine if the water depth during low tide would be sufficient to allow sampling.

Operation of the global positioning system receiver followed the Standard Operating
Procedures presented in the Field Sampling Plan (AMEC 2011) and was checked prior to the
start of each sampling event and at the conclusion of each sampling event for proper operation
as documented in Field Notes provided in Appendix A.

The sampling vessel was anchored in place within 2 meters of the preprogrammed Global
Positioning System (GPS) coordinates of the proposed sampling location (Table 1). The
boat’s position was monitored during each data sonde cast to ensure that the vessel remained
on station.

3.1 EVENT 1 - MARCH 17, 2011

Six rounds of sampling were conducted between 08:20 and 20:48 on March 17, 2011.
Weather was partly cloudy to overcast. Winds were light. There was no precipitation in the
vicinity of Slip 4 or North Boeing Field (Appendix B). Predicted low tide (+4.4 feet mean lower
low water [MLLW]) was at 10:17 (between Sampling Round 1 and 2) and the predicted high
tide (10.1 feet MLLW) was at 15:43 (during Sampling Round 4) (Appendix C). Flow rates
during Sampling Round 1 were approximately 2,030 cfs (Table 2). Flow rates remained above
1,900 cfs until approximately 18:30 (during Sampling Round 5) when it dropped below

1,900 cfs. Flow rates had decreased to 1,826 cfs by the end of Sampling Round 6 at 20:48.

A minor problem occurred during the sampling event that resulted in a temporary interruption
in data recording. The data gap occurred during retrieval of the water quality instrument at
station DPS 5 during Sampling Round 5. The cable connection between the data sonde and
the data logger was unplugged. The equipment problem did not impact collection of the data
needed to develop a vertical salinity profile at the station.

3.2 EVENT 2 — APRIL 13, 2011

Six rounds of sampling were conducted between 09:30 and 20:55 on April 13, 2011. Weather
was generally overcast with mist and light rain (occasionally heavy) becoming partly cloudy
with sun breaks later in the day. Winds were mostly light but with occasional stiffer wind gusts
during periods of heavier rain. Total measured precipitation at North Boeing Field during the

AMEC Geomatrix, Inc.
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12-hour sampling event was 0.06 inch (Appendix B). Predicted high tide (+8.4 feet MLLW)

was at 13:23 (during Sampling Round 3) and the predicted low tide (1.1 feet MLLW) was at
19:50 (during Sampling Round 6) (Appendix C). Flow rates during the sampling event were
approximately 2,210 cfs and remained very constant throughout the 12 hours (Table 2).

A small boat entered Slip 4 and motored across the sampling stations at the south end of the
transect while profiling at DPS 5 during Round 1. The boat was maneuvering slowly and had
a shallow draft. It was unlikely that there was any measurable disturbance to the
freshwater/saltwater interface.

3.3 EVENT 3—-APRIL 17, 2011

Six rounds of sampling were conducted between 09:30 and 21:40 on April 17, 2011. Weather
was partly cloudy to overcast. Winds were light. There was no precipitation in the vicinity of
Slip 4 or North Boeing Field (Appendix B). Predicted low tide (-0.8 feet MLLW) was at 11:13
(between Sampling Round 1 and Sampling Round 2) and the predicted high tide (11.0 feet
MLLW) was at 17:47 (at the start of Sampling Round 5) (Appendix C). Flow rates during the
sampling event varied between 2,064 and 2,146 cfs during the 12 hours (Table 2).

During Round 4 sampling a tug that had been tied up to barges in Slip 4 cast off from the
barges and left the slip. The barges and tug were located to the southwest of the sampling
transect. The tug left after sampling at DPS 5 was completed. We moved off station while the
tug maneuvered out of the Slip along the south side of the Slip. After the tug had left we
anchored on station DPS 6 and resumed the vertical profile sampling. There might have been
minor disturbance to the freshwater/salt water interface from the vessel passage but significant
impacts were not evident.

AMEC Geomatrix, Inc.
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4.0 DATA ANALYSIS

Individual data files were electronically recorded for each DPS location (Appendix D). The
data records for each sampling location were coded for the Sampling Round based on time.
Each round of sampling was divided into a down cast (surface to maximum recorded water
depth) and an up cast. Data from the down cast was used unless there were insufficient
records collected at a depth interval to calculate an average salinity. If an average salinity for
a depth interval could not be calculated using the down cast data, an average salinity value
was calculated from data recorded during the up cast. During Sampling Event 2, three depth
intervals used salinity values from the up cast or instrument retrieval as the depth interval
salinity value. During Sampling Event 3, one depth interval salinity value was calculated using
data from the up cast. The data to be averaged for a depth interval included all the values
recorded on the down cast (or the up cast) that were within £0.04 meter of the each horizontal
depth interval. For each round of sampling a minimum of eight surface (0.5-meter depth)
salinity values were recorded (one for each DPS). Eight or fewer values were recorded at
deeper intervals. A horizontally averaged salinity was calculated for each depth interval

(i.e., 0.5-meter, 1.0-meter, 1.5-meter, etc.) during each round of sampling. The horizontally
averaged salinity values collected during a sampling round were then averaged to obtain a
vertically average salinity for the sampling round. The maximum vertically averaged salinity
value from any round of sampling during the sampling event was considered the daily
maximum vertical average (DMVA) from each sampling event.

Table 3 presents the salinity data for Sampling Event 1. The DMVA from the sampling event
was 17.0 parts per thousand (ppt) and the daily vertical average was 12.3 ppt. Table 4
presents the salinity data for Sampling Event 2. The DMVA from the sampling event was
12.2 ppt and the daily vertical average was 8 ppt. Table 5 presents the salinity data for
Sampling Event 3. The DMVA from the sampling event was 16.2 ppt and the daily vertical
average was 10.7 ppt.

AMEC Geomatrix, Inc.
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5.0 SUMMARY AND INTERPRETATION

The Field Sampling Plan (AMEC 2011) and the Final Slip 4 Salinity Monitoring Plan
(Geosyntec 2011) provided the following data interpretation criteria. If at least one of the three
transect DMVA salinity values, as measured by conductivity and temperature data, is less than
1 ppt, the freshwater criteria for receiving waters will apply. If the three DMVA salinity values
are greater than 10 ppt, the marine water criteria for receiving waters will apply. If neither of
the above conditions are met, then the salinity data may be reassessed based on the
horizontal and vertical data to determine the percentage of marine and freshwater components
across the slip.

The DMVA salinity values for all three Sampling Events were greater than 10 ppt. On the
basis of these results the marine criterion of 0.03 ug/L total PCBs will be used in evaluating
stormwater releases into Slip 4.

AMEC Geomatrix, Inc.
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TABLE 1

DISCRETE PROFILING STATIONS
Slip 4 Salinity Monitoring
North Boeing Field, Seattle/Tukwila, Washington

State Plane Coordinates
(WA SPC North NAD 83; Distance
survey feet) Between Stations

Transect Station Northing Easting (feet)
A DPS-1 198917 1273248 17.1
DPS-2 198908 1273262 17.1
DPS-3 198899 1273277 17.1
DPS-4 198890 1273291 17.1
DPS-5 198881 1273306 17.1
DPS-6 198872 1273321 17.1
DPS-7 198863 1273335 17.1
DPS-8 198854 1273350 17.1

Abbreviation(s)
NAD 83 = North American Datum 1983

WA SPC North NAD 83 = Washington State Plane Coordinate System, North Zone,
referenced to the North American Datum 1983
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STAGE AND DISCHARGE INFORMATION FOR GREEN RIVER AT AUBURN, WASHINGTON

Green River — near Auburn, Washington (AUBW1)

TABLE 21

Slip 4 Salinity Monitoring
North Boeing Field, Seattle/Tukwila, Washington

amec®

March 17, 2011 April 13, 2011 April 17, 2011 March 17, 2011 April 13, 2011 April 17, 2011
Observed Observed Observed Observed Observed Observed
Stage | Discharge|| Stage | Discharge|| Stage [ Discharge Stage | Discharge || Stage | Discharge|| Stage [ Discharge

Time (ft) (cfs) (ft) (cfs) (ft) (cfs) Time (ft) (cfs) (ft) (cfs) (ft) (cfs)
0:00 56 2122 56.16 2256.15 56 2122 12:00 | 55.88 2021.43 56.1 2202 55.97 2098
0:15 55.98 2106 56.16 2256.15 Not available 12:15 | 55.87 2012.86 56.09 2194 Not available
0:30 55.97 2098 56.15 2246.92 56.01 2130 12:30 Not available Not available Not available
0:45 55.96 2090 Not available 56 2122 12:45 | 55.87 | 2012.86 Not available Not available
1:00 55.96 2090 Not available 56 2122 13:00 Not available 56.09 2194 Not available
1:15 55.95 2081.43 56.15 2246.92 56 2122 13:15 | 55.87 2012.86 56.1 2202 Not available
1:30 55.95 2081.43 56.14 2237.69 56 2122 13:30 | 55.87 2012.86 56.09 2194 Not available
1:45 55.95 2081.43 56.14 2237.69 56.01 2130 13:45 | 55.87 2012.86 56.1 2202 55.97 2098
2:00 55.94 2072.86 56.14 2237.69 56.01 2130 14:00 | 55.86 2004.29 56.1 2202 55.96 2090
2:15 55.93 2064.29 56.14 2237.69 56 2122 14:15 | 55.87 2012.86 56.09 2194 55.95 2081.43
2:30 55.93 2064.29 56.13 2228.46 56 2122 14:30 | 55.86 2004.29 56.09 2194 55.96 2090
2:45 Not available 56.14 2237.69 56.01 2130 14:45 | 55.87 2012.86 56.09 2194 Not available
3:00 55.93 | 2064.29 56.13 2228.46 56 2122 15:00 | 55.86 2004.29 56.1 2202 55.96 2090
3:15 Not available Not available 56 2122 15:15 55.86 2004.29 Not available 55.95 2081.43
3:30 55.92 2055.71 Not available Not available 15:30 55.86 2004.29 Not available 55.96 2090
3:45 55.93 2064.29 Not available Not available 15:45 55.86 2004.29 Not available 55.95 2081.43
4:00 55.93 2064.29 Not available Not available 16:00 55.85 1995.71 Not available Not available
4:15 55.92 2055.71 Not available 56 2122 16:15 | 55.85 1995.71 56.1 2202 Not available
4:30 55.92 2055.71 Not available 55.99 2114 16:30 | 55.85 1995.71 56.09 2194 Not available
4:45 55.92 2055.71 56.13 2228.46 56 2122 16:45 | 55.84 1987.14 56.1 2202 Not available
5:00 55.92 2055.71 56.12 2219.23 Not available 17:00 | 55.83 1978.57 Not available 55.95 2081.43
5:15 Not available 56.13 2228.46 56 2122 17:15 | 55.81 1962 56.1 2202 55.94 2072.86
5:30 Not available 56.12 2219.23 55.99 2114 17:30 | 55.81 1962 56.11 2210 55.95 2081.43
5:45 55.91 2047.14 Not available Not available 17:45 | 55.79 1946 56.1 2202 55.95 2081.43
6:00 55.91 2047.14 56.12 2219.23 56 2122 18:00 | 55.78 1938 Not available 55.94 2072.86
6:15 55.91 2047.14 56.13 2228.46 55.99 2114 18:15 | 55.76 1922 Not available Not available
6:30 55.91 2047.14 56.12 2219.23 Not available 18:30 55.73 1898 Not available Not available
6:45 Not available 56.12 2219.23 Not available 18:45 55.71 1882 Not available 55.94 2072.86
7:00 55.9 2038.57 56.11 2210 Not available 19:00 55.7 1874 56.1 2202 55.93 2064.29
7:15 55.9 2038.57 56.12 2219.23 Not available 19:15 | 55.69 1866 56.11 2210 55.94 2072.86
7:30 55.9 2038.57 56.11 2210 Not available 19:30 | 55.67 1850 56.11 2210 55.94 2072.86
7:45 55.9 2038.57 Not available Not available 19:45 | 55.66 1842 56.1 2202 55.95 2081.43
8:00 Not available Not available Not available 20:00 55.65 1834 Not available 55.97 2098
8:15 Not available Not available Not available 20:15 55.64 1826 56.1 2202 55.98 2106
8:30 Not available Not available Not available 20:30 55.64 1826 56.11 2210 56 2122
8:45 Not available Not available Not available 20:45 55.64 1826 56.11 2210 Not available
9:00 Not available Not available 55.99 2114 21:00 | 55.63 1818 56.12 2219.23 56.03 2146
9:15 55.89 2030 56.11 2210 55.97 2098 21:15 | 55.62 1810 56.11 2210 56.04 2154
9:30 55.89 2030 56.1 2202 55.99 2114 21:30 | 55.62 1810 Not available 56.06 2170
9:45 55.89 2030 Not available 55.98 2106 21:45 | 55.62 1810 56.11 2210 56.07 2178
10:00 | 55.89 2030 Not available Not available 22:00 | 55.62 1810 56.1 2202 56.08 2186
10:15 | 55.88 2021.43 Not available Not available 22:15 | 55.61 1802 56.1 2202 56.09 2194
10:30 55.89 2030 Not available Not available 22:30 55.61 1802 56.11 2210 Not available
10:45 55.88 2021.43 56.1 2202 Not available 22:45 55.62 1810 Not available Not available
11:00 | 55.89 2030 56.09 2194 55.98 2106 23:00 | 55.61 1802 Not available 56.09 2194
11:15 | 55.88 2021.43 56.1 2202 55.97 2098 23:15 | 55.61 1802 56.11 2210 56.1 2202
11:30 | 55.87 2012.86 56.09 2194 55.98 2106 23:30 | 55.61 1802 56.1 2202 Not available
11:45 | 55.87 2012.86 56.1 2202 55.98 2106 23:45 | 55.61 1802 Not available Not available
Note(s)

1. Information source: NOAA Northwest River Forecast Center Website,
http://www.nwrfc.noaa.gov/river/station/flowplot/flowplot.cgi?AUBW1.

Abbreviation(s)
cfs = cubic feet per second
ft = feet
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Slip 4 Salinity Monitoring
North Boeing Field, Seattle/Tukwila, Washington

TABLE 3
SALINITY RESULTS FOR SAMPLING EVENT 1 - MARCH 17, 2011

Salinity (ppt PSS)

Station

Round

Depth Interval (m)

DPS1

DPS2

DPS3

DPS4

DPS5

DPS6

DPS7

DPS8

Salinity (ppt)
Average/depth

DPS
Count

Salinity (ppt)
Average/round

Estimated
tide

High/
Low

Flow Rate
(cfs)

Precip
KBFI

0.94
0.97
1.15
1.50
2.46
5.00
10.07

0.95
1.28
2.38
2.92
3.98
4.79

1.21
2.34
2.82
3.37

Abbreviation(s)

cfs = cubic feet per second

DMVA = daily maximum vertical average
DPS = discrete profile station

DVA = daily vertical average
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<5 ppt

ft = feet

0.99
1.02
1.25
179
2.65
5.23
10.95

1.13
1.44
2.59
2.96
3.69
4.65

1.26
2.10
2.81
3.40

m = meter
MLLW = mean lower low water

0.96
1.04
1.28
2.09
3.05
5.36
8.25

121
1.76
2.70
3.05
4.04
4.68

0.94
1.14
1.32
2.10
Agi
4.97
7.34

1.14
1.99
2.74
3.29
3.99
5.42

0.95
1.05
1.43
2.04
3.22
4.68
6.53

1.08
1.88
2.86
3.00
3.64
4.16

1.67
2.45
2.72
3.47

0.95
1.06
157
2.16
3.10
4.12
6.45

0.93
1.04
1.86
2.58
3.44
4.29
6.40

0.95
1.12
1.88
2.81
3.29
4.25

0.95
1.05
1.47
213
3.01
4.74
8.00
20.87
26.21
27.14

fee]

9.6

+5.9to
+4.5 ft
MLLW

Low

10:17
+4.4 ft
MLLW

2030

1.09
2.28
2.74
3.46
4.15
6.29

114
221
2.93
3.40
4.03
6.57

1.18
1.88
2.72
3.14
3.88
5.17
9.57
22.90
26.16
26.69

10.3

+4.5 to
+6.4 ft
MLLW

2010

1.79
2,51
2.81
3.42

1.58
2.54
2.88
3.45

1.78
1.95
2.82
3.37

1.49
2.34
2.82
3.35
6.08
12.02
20.07
24.50
26.25
26.98
27.33

13.9

+6.4 to
+9.3 ft
MLLW

2010

174
2.00
2.36
2.90
6.16
15.14
23.47
26.92
27.61
27.89
28.01
28.07
28.08

+9.4 to
+9.6 ft
MLLW

High
15:43
+10.1 ft
MLLW

2000

1.55
1.69
1.80
2.09
2.80
6.70
19.86
25.71
27.56
28.02
28.12
28.15

145

+9.4 to
+5.1 ft
MLLW

1940

5to 10 ppt

1.35
1.59
175
2.15
3.18
4.81
8.82
23.90
27.03

W U1 O ~N 000000 WINDAUION N 00 000N N ~ 00 0 0 0 0 00 |Ul N~ ~ 00 0000 00Oo WA OO~ 00 0 00O Oo|ulo N~ 0 0 o

8.3

+4.9 to
+1.7 ft
MLLW

1820

10to 15 ppt [N 15 0 20 ppt [N >20 ppt

ppt = parts per thousand
Precip KBFI = 1-hour precipitation total recorded at Seattle Boeing Field (KBFI)
PSS = Practical Salinity Scale

22
> <
1>
i

17.0

12.3
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TABLE 4

SALINITY RESULTS FOR SAMPLING EVENT 2 — APRIL 13, 2011
Slip 4 Salinity Monitoring
North Boeing Field, Seattle/Tukwila, Washington

amec®

Salinity (ppt PSS) Station Salinity (ppt) DPS Salinity (ppt) High/ Flow Rate |Precip KBFI
Round Depth Interval (m) [DPS1 DPS2 DPS3 DPS4 DPS5 DPS6 DPS7 DPS8 Average/depth Count |Average/round Estimated tide Low (cfs)
1 0.5 0.71 0.69 1.22 0.94 1.08 1.06 1.09 1.33 1.01 8 10.3 +5.5 ft to 6.8 ft MLLW 2200 T
1 1.12 1.39 1.50 1.58 1.71 1.46 1.81 2.37 1.62 8
15 1.98 1.96 1.80 2.02 2.44 2.04 2.42 3.05 2.21 8
2 2.22 2.51 2.32 2.63 2.89 2.94 3.33 4.62 2.93 8
25 2.68 3.14 3.09 3.08 4.22 4.92 4.89 7.52 4.19 8
3 3.10 4.06 5.96 4.30 7.76 7.02 9.92 10.29 6.55 8
35 10.62 10.94 7.36 7.65 13.30 12.51 13.52 10.84 7
4 22.13 6
4.5 25.58 6
5 26.38 4
2 0.5 . 1.25 1.07 1.22 1.30 8 12.2 +7.3 ft to 8.4 ft MLLW 2200 0.0lin
1 1.90 1.63 1.85 1.56 1.73 1.40 1.48 1.51 1.63 8
15 2.59 2.25 2.30 2.02 1.81 1.69 1.94 1.72 2.04 8
2 3.22 2.60 2.43 2.34 2.17 2.40 2.28 2.56 8
25 5.40 3.68 3.11 3.11 2.82 3.10 3.17 2.99 3.42 8
3 7.91 5.93 5.83 5.48 5.45 5.32 6.22 5.84 6.00 8
15.22 8
23.17 7
26.02 6
26.77 5 High tide
26.60 2 13:23
3 1.26 8 11.9 +8.4 ft to 7.5 ft MLLW +8.4 ft 2200 0.01in
1.45 8 MLLW
1.66 8
2.19 8
3.31 8
7.85 8
16.39 7
21.10 7
23.64 7
25.90 6
26.65 5
4 . 1.33 8 8.8 +6.9 ft to 4.5 ft MLLW 2200 0.02in
1 1.41 1.46 1.49 1.41 1.36 1.38 1.46 1.44 1.43 8
15 1.57 1.57 1.59 1.53 1.53 1.49 1.49 1.49 1.53 8
2 1.96 1.85 1.82 1.84 1.69 1.70 1.56 1.53 1.74 8
25 2.78 2.77 2.38 2.04 1.95 1.83 1.75 2.21 7
3 5.57 5.52 4.17 2.97 2.93 2.82 2.25 3.75 7
35 9.76 11.86 7.25 5.36 4.78 5.26 7.38 6
4 17.07 6
4.5 24.68 6
5 26.60 4
5 0.5 1.22 1.25 1.23 1.17 1.14 1.17 1.17 1.17 1.19 8 3.0 +3.6 ft to 1.5 ft MLLW 2200
1 1.36 1.36 1.33 1.34 1.34 1.31 1.33 1.36 1.34 8
15 1.47 1.44 1.46 1.48 1.50 1.46 1.46 1.47 7
2 1.53 1.53 1.59 1.56 1.53 1.53 1.56 7
25 1.83 1.84 1.84 1.81 1.74 1.71 1.76 1.79 7
3 2.40 2.50 2.29 2.26 2.07 2.05 1.98 2.22 7
35 4.61 4.20 4.58 4.11 3.80 3.09 4.07 6
4 13.80 12.43 9.95 6.80 10.74 4
6 0.5 1.14 1.10 1.07 1.12 1.14 1.16 1.14 1.21 1.14 8 1.6 +1.2 ft to 1.8 ft MLLW 2200 T
1 1.23 1.27 1.29 1.33 1.32 1.34 1.27 1.23 1.29 8 Low tide
15 1.41 1.46 1.47 1.47 1.49 1.42 1.47 1.44 1.45 8 19:50
2 1.54 1.56 1.54 1.56 1.55 1.52 1.50 1.54 7 +1.11t
25 1.64 1.64 1.67 1.65 1.60 1.55 1.52 1.61 7 MLLW
3 1.81 1.78 1.80 1.73 1.64 1.63 1.73 6
35 2.11 2.10 2.05 1.91 1.89 1.80 1.98 6
4 2.57 2.34 2.45 2
DMVA = 12.2
<5 ppt 5t0 10 ppt 10to015ppt [N 15 020 ppt [N >20 pot DVA= 8.0

|:|Salinity calculated from data recorded on Instrument retrieval

Abbreviation(s)
cfs = cubic feet per second
DMVA = daily maximum vertical average
DPS = discrete profile station
DVA = daily vertical average

P:\Boeing Salinity\LY11160040 SLIP 4 Salinity Study\3000 REPORTS\Data Report\Thls-Figs\
Revised Data Report Tables (EPA comments).xls

ft = feet
m = meter

MLLW = mean lower low water
ppt = parts per thousand

Precip KBFI = 1-hour precipitation total recorded at Seattle Boeing Field (KBFI)
PSS = practical salinity scale
T = trace of precipitation

AMEC Geomatrix, Inc.

Page 1 of 1



TABLES

SALINITY RESULTS FOR SAMPLING EVENT 3 — APRIL 17, 2011
Slip 4 Salinity Monitoring
North Boeing Field, Seattle/Tukwila, Washington

Salinity (ppt PSS)

Station

Round

Depth Interval (m)

DPS1

DPS2

DPS3

DPS4

DPS5

DPS6

DPS7

DPS8

Salinity (ppt)
Average/depth

DPS
Count

Salinity (ppt)
Average/round

Estimated tide

High/
Low

Flow Rate
(cfs)

Precip
KBFI

1

0.5
1
1.5
2
25
3
35
4

0.5
1
15
2
25
3
3.5

1.35
1.38
1.81
3.20
4.12
5.08
5.98

1.35
1.36
1.90
3.20
4.11
4.95
5.51

1.32
1.36
2.66
3.49
4.04
4.51
5.10

1.33
1.49
2.77
3.24
3.75
4.24

1.35
518
3.07
3.24
3.47
3.95

1.36
1.52
2.94
3.15
3.39

1.38
1.45
2.84
3.08

1.36

1.35
1.44
2.57
3.23
3.81
4.55
5.53
18.40

©

51

+1.4 ftto -0.7 ft MLLW

2100

1.36
1.56
1.76
211
2.48
2.61

1.47
51}
1.63
1.84
1.93
2.29
2.89

1.37
1.42
1.56
1.74
1.87
2.04
2.65

1.38
1.46
1.62
1.71
1.93
2.44
10.28

1.36
1.52
1.58
1.71
2.08
2.55

1.39
1.38
518
1.63
2.06
2.27

1.25
1.29
1.50
1.66
2.02

1.22
1.23
1.50

1.35
1.42
1.58
1.77
2.05
2.37
5.28

2.3

-0.8 ftto +1.4 ft MLLW

Low tide

2100

05
1
1.5
2
2.5
3
35
4
45
5

1.34

1.31

1.36

1.37

0.5
1
15

<5 ppt

1.34

1.26

1.33

1.35

1.33
1.43
1.80
3.01
5.92
9.68
17.80
24.72
25.98
26.82

+2.7 ftto +7.6 ft MLLW

11:13
-0.8 ft
MLLW

2100

1.38
1.53
2.46
4.78
9.07
16.31
24.41
26.47
26.92
27.09
27.21
27.28

+8.2 ft to +11.0 ft MLLW

High tide

2100

1.34
1.39
1.62
1.95
4.34
14.64
22.74
25.44
26.92
27.41
27.60
27.71
27.77

+11.0 ft to +9.2 ft MLLW

17:47
+11 ft
MLLW

2100

1.19
1.24
1.37
1.50
1.75
3.89
13.45
22.66
25.14
26.16
26.91
27.56

N OO O NN~ 0000 0WOolh UlTo)o® ~ 0000 00 00 00 00 0 Ul ~ ~ 00 00 00 00 000 00 | N~ 00 000 00O OWWwOo N~NWWOWOMF WO NN

+8.8 ft to +5.4 ft MLLW

2100

5 to 10 ppt

|:|Salinity calculated from data recorded on Instrument retrieval

Abbreviation(s)

cfs = cubic feet per second
DMVA = daily maximum vertical average

DPS = discrete profile station

ft = feet

P:\Boeing Salinity\LY11160040 SLIP 4 Salinity Study\3000 REPORTS\Data Report\Tbls-Figs\

Revised Data Report Tables (EPA comments).xls

m = meter
MLLW = mean lower low water
ppt = parts per thousand

Precip KBFI = 1-hour precipitation total recorded at Seattle Boeing Field (KBFI)

10 to 15 ppt

A, 15 to 20 ppt

I ~20 ppt

PSS = practical salinity scale
T = trace of precipitation

g
<
<
>

16.2

DVA

10.7

amec®

AMEC Geomatrix, Inc.
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Plot Date: 04/25/11 - 3:50pm, Plotted by: gary.maxwell
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AMEC Geomatrix, Inc., GPS Check Form

Date: ./ 7

Project: Slip 4 Salinity Monitoring Recorder: & s~

Calculated Location of Reference Station
Coordinate Datum: WA State Plane, NAD 83

Zone: North Zone

Reference Station Name: Check Paoint 1 Northing 196376

Easting 1274699

Units of Measure: Survey Feet

Reference Station Description: Piling at downstream end of the South Park Marina at the

end of the channel side dock,

Start of Day

Time: =&,/0 Northing 19¢ 3 75
Coordinate Datum Setup Confirmed: )'/ s Easting '274€99
Comments: /L
End of Day

Time: /O 5_7 Northing {C? 4‘ 9 7 CZ;
Coordinate Datum Setup Confirmed: L(,/-"E S Easting / 2._7 4‘/@ C? <

Comments: 2 Kf T‘C 7




CALIBRATION WORK SHEET

Date of Calibration: 3/“‘/” SondeID: @ F22 - O4J | £ 52 P g
Technician: Ko d (o, /e w—
RP DO membrane changed? Y (N Note: Wait 3 to 6 hours before calibrating for niattended

RP DO membrane D-ring_ changed? Y ﬁ’ deplavments; run in Discrete mode for 10 minutes o accelerate
brirn in. (Rapid Pulse DO Only) _
Chlorophyll wiper changed? Y (N
BGA-PE wiper changed? Y (N
Rhodamine wiper changed? Y N

Turbidity wiper changed? Y @i
ROX DO wiper changed? Y (N
BGA-PC wiper changed? Y N

Note: If parking problems ovcewr with optical probes having a sevial number O7L (Dec 07) or older, be sure the firnmware is
3.06 ar later, Parking issues with aptical probes having a servial nunther prior to 071 may be related to a dirty wiper body or

pad.

Record sonde battery voltage: AN A (if applicable) Record Calibration Values
Standard Pre Cal / Post Cal

Record the following diagnostic numbers after calibration.

6560 Conductivity cell constant _ £ ,82 // 7 Range 5.0 + .45 Temperature ___ Sonde

Integrated conductivity cell constant Range 5.0 =.70

Conductivity MM _{ﬂ-{‘ag /&
/

pH mv Buffer 7 o Range 0 +50mv pH 7
pH mv Buffer 4 Range +180 + 50 mv* pH 4 £
pH mv Buffer 10 Range -180 + 350 mv* pH 10 i
*Note: Millivolt span between pH 4 and 7 should be = 165 to 180 mv ORP L
Millivolt span between pH 7 and 10 should be = 165 to 180 mv Turbidity -
DO charge (RP only) Range 251075 Turbidity A
DO gain Range 0.7to 1.4 Turbidity 0.5 .
0ODO gain B Range 0.8510 1.15 Chlorophyll !
Chlorophyll /
Turbidity standard used in calibration - o DO RP /
Manufacturer and part number o DO ROX

BGA PE/PC
Barometric Pressure: mmHg BGA PE/PC /
DO % Caleulated — (BARO mmHg divided by 7.6) = % saturation Rhodamine /

Example: 760 + 7.6 = 100.0%

Depth Calibration - If zero was entered, record barometric pressure at time of calibration

Depth Calibration - If offset depth was entered, record value o), 2. .’ﬂ:et and pressure 7 &/ |
Depth Calibration (Vented) - Acceptable calibration constant: 0.0 psig + 0.15

mmHg

mmHg

Motes:
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AMEC Geomatrix, Inc., GPS Check Form

Date: ’J/_/'_.ff:' {;N

Project: Slip 4 Salinity Monitoring Recorder: /<& -

Calculated Location of Reference Station

Coordinate Datum: WA State Plane, NAD 83

Zone: North Zone

Reference Station Name:  Check Point 1 Northing 196376

Easting 1274699

Units of Measure: Survey Feet

Reference Station Description: Piling at downstream end of the South Park Marina at the

end of the channel side dock.

Start of Day
Time: J& /0 Northing & b 375
Coordinate Datum Setup Confirmed: _ '/~<&- Easting 279G 2
Comments:
— — ——
End of Day
Time: /& 5 2 Northing

Coordinate Datum Setup Confirmed: Easting’

Comments:




CALIBRATION WORK SHEET

Date of Calibration: 4/, ../ e
Technician: /2 /2., /oo w v

RP DO membrane changed? Y

Sonde ID: LF 20-

K

fo II

@) Note: Wait 3 1o 6 hours before calibrating for wnattended

RP DO membrane o-ring changed? Y (_T\,p deplovments; run in Discrete mode for 10 minutes 1o accelerare
brarn in. (Rapid Pulse DO Only)

Turbidity wiper changed? Y &
ROX DO wiper changed? Y N
BGA-PC wiper changed? Y AN/

Chlorophyll wiper changed? Y @&/
BGA-PE wiper changed?
Rhodamine wiper changed? Y dﬂ/

Y (N

Note: If parking problems occwr with optical probes having a sevial number 078 (Dec 07) or older, be sure the firnnvare is
3.06 or later, Parking issues with optical probes having a serial number priov to O7L may be related to a dirty wiper body or

pad.

M{/ﬁ

Record sonde battery voltage:

Record the following diagnostic numbers after calibration.

6560 Conductivity cell constamt_5.064 5 2 Range 5.0 + .45
Range 5.0 .70
pH mv Buffer 7 Range 0 +50mv
pH mv Bufier 4

pH mv Buffer 10
*Note: Millivolt span between pH 4 and 7 should be = 165 to 180 mv

Integrated conductivity cell constant

Range +180 =+ 50 mv*
Range -180 +50mv*

Millivolt span between pH 7 and 10 should be = 165 to 180 myv
DO charge (RP only) Range 25t075
DO gain Range 0.710 1.4
ODO gain Range 0.85to 1.15

Turbidity standard used in calibration

Manufacturer and part number

Barometric Pressure: mmHg
DO % Calculated - (BARO mmHg divided by 7.6) = % saturation
Example: 760 + 7.6 = 100.0%

(if applicable)

Record Calibration Values

Standard

Temperature

Pre Cal / Post Cal

24.0 Sonde

.. YaI FieB
Conductivity 8 mStw 4000/ 10.60

pH 7

pH 4

pH 10
ORP
Turbidity

Turbidity

Turbidity 0.5

Chlorophyll

Chlorophyll

DO RP
DO ROX

BGA PEPRC
BGA PEPC
Rhodamine

Depth Calibration - If zero was entered, record barometric pressure at time of calibration
Depth Calibration - 1f offset depth was entered, record value &, 2 meters/feet and pressure

Depth Calibration {Vented) — Acceptable calibration constant: 0.0 psig + 0.15

mmHg
mmHg

MNotes:

Dﬂ"f} '{‘:‘? CT-*.-—_ e ,tf ,r,s,,_,.,-f’f,__, -,
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AMEC Geomatrix, Inc., GPS Check Form

Date: "-“'ff 17/

Project: Slip 4 Salinity Monitoring Recorder: /&2 4 A

Calculated Location of Reference Station

Coordinate Datum: WA State Plane, NAD 83

Zone: North Zone

Reference Station Name:  Check Point 1 Northing 196376

Easting 1274699

Units of Measure: Survey Feet

Reference Station Description: Piling at downstream end of the South Park Marina at the

end of the channel side dock.

———

Start of Day

Time: 254 ¢ Northing |5 ¢ 7 74
Coordinate Datum Setup Confirmed: \/:’_HI_; Easting 1277 e g i '
Comments:

- ==

End of Day

Time: & 9 2/ Northing /S &é327 %
Coordinate Datum Setup Confirmed: 1{«&5 Easting |2 72 57

Comments:




CALIBRATION WORK SHEET

Date of Calibration: _ % /19 ///
Technician: /= & :

é-, /M.{J S

RP DO membrane changed? Y
RP DO membrane o-ring changed? Y

Sonde ID: &E 2C-CY 1 Zlo9 4 4

Burn in. (Rapid Pulse DO Only)

Turbidity wiper changed? Y (N
ROX DO wiper changed? Y (}f
BGA-PC wiper changed? Y DJW

Chlorophyll wiper changed? Y (N/
BGA-PE wiper changed? Y -
Rhodamine wiper changed? Y :

M Note: Wait 3 to 6 howrs before calibrating for unattended
deplovments, run in Discrete mode for 10 minutes to accelevate

Note: If parking problems occwr with aptical probes having a serial mumber 07L (Dee 07) or older, be sure the firmware is
3.06 ar later. Parking isswes with optical probes having a serial number prior to 071 may be related to a dirty wiper body or

pad.

Record sonde battery voltage:

Record the following diagnostic numbers after calibration.

6560 Conductivity cell constant S0 & = Range 5.0 + .45

Integrated conductivity cell constant._ Range 5.0 .70

pH mv Buffer 7 ~ Range 0 +30my

pH mv Buffer 4 Range +180 -+ 50 mv*

pH mv Buffer 10 Range -180 +S50mv*

*Note: Millivolt span between pH 4 and 7 should be = 165 10 180 mv
Millivolt span between pH 7 and 10 should be = 165 10 180 mv

DO charge (RP only) Range 25to75
DO gain Range 0.710 1.4
ODO gain Range 0.85w1.15

Turbidity standard used in calibration

Manufacturer and part number

Barometric Pressure:
DO % Calculated - (BARO mmHg divided by 7.6) = % saturation
Example: 760 = 7.6 = 100.0%

mmHg

(if applicable)

Record Calibration Values

Standard

Temperature

Pre Cal / Post Cal

Sonde

Conductivity /O 5

- an AR

pH 7

pH 4

pH 10
ORP
Turbidity

Turbidity

Turbidity 0.5

Chlorophyll

Chloraphyll

DO RP

DO ROX

BGA PE/PC
BGA PEPC
Rhodamine

Depth Calibration - If zero was entered, record barometric pressure at time of calibration _
Depth Calibration - If offset depth was entered, record value (0, meters/feet and pressure

Depth Calibration (Vented) — Acceptable calibration constant: 0.0 psig + 0.15

mmHg

mmHg

Motes:
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APPENDIX B

Seattle Boeing Field (KBFI) Weather Conditions



OBS:Seattle, Seattle Boeing Field Page 1 of |
Quiex 8 Hour View

Show T Days Ehow Riw Obsarvalans For Infermabon Regarding the Accwacy of This Data:  MesoWes! Disclamar
Seattle, Sesttle Bowing Fleld - WaS/FrA Seattle, Seattle Boeing Field - WIS/ FA@ Seattle, Seattle Boelng Field - MaS/TRd
Temperature and Devpoint (Degrees F) Belative Humidity (peroent’ Precipitation {inches)
B o=k total: 0.M° =
'] 50 £ -
:: o /\f J\\ g = =
an i - \ ﬂl - § =
5 i ‘\ / | - g -
W0 iR s,
2 e A J 8 . =
Fal = an -— 0
10 Tue lﬂ.'&Jﬂ ed IH:ZJ'H Tru o Tue l.ﬂr‘.'IEIJH bed m:l‘.’Jﬁ T 10515%m Tu 2% Th 16253 Fr
Weather Conditions for:
Seallle, Seattle Boeing Field, WA (KBFI)
Elew 16 i, Latiwde 47 54583, Longiede. -122 31361
Currani hma Fr, 18 Mar 11:35 am (POT}
Mas! Recant Observabon: Fr 18 Mar 10:53 am (POT}
Tima Tasp. Daw Relaiive Wind Wind  Wind Vislbikey WX Clouds Bes Leval Alimatar  Sistion  Peetin Preclp Precip Precip 8He € Hr 24 He 24 Hr Guality
Poinl Hemidiy Chil Diresticn Spaad Prezsurs Setting Pressure {hour Jhowr @hour 24 hosr Mas Min Maa Min Cestrol
roT} o om ™ m imphy (miles) fmbj ) linches] | bmchus}inchen) [ | Temp Tamp Tamp Temp
16 Mar 10:53am %0 36 58 S5 7 10,00 DkM043 OVCOSS ip0es 2978 200772 2 49 oK
1B Mar353am 50 36 58 CALM 00D EHNDED OWG110 10078 2977 200762 0K
1B MarB53am 50 30 486 5 B 10,00 BHNOSS OVCOTS 10078 2977 29782 OK
18 Mar 753am S0 30 46 ESE 12 1000 VGOS0 10076 2976 28752 0K
1BMarE53am S0 28 43 SE 16G21 1000 BHNIBD OVCO9S 10081 2977 200782 0K
16 Mar553am S50 3 46 ESE 10 10,00 BKMNOE0 OVC110 10083 2978 29772 oK
18 Mard45%am 43 35 T3 MNHW 5 10,00 BHMIE0 OWE100 10088 2979 20782 45 35 0K
BMarifiam 42 X T CALM 10000 BKMN0A0 OVC110 10058 2982 290812 oK
BMar253am 3 3 0T CALM .00 SCT10 10108 2985 200842 O,
1B Mar153am 40 M T3 CALM 1000 CLR 114 2987 200862 oK
16 Mar 12:53am 40 3% B3 CaLM 10,00 CLR 10126 2990 200992 52 3B oK
1T Mar 11:83pm 40 35 &3 CALM 10000 SCTO08S 10135 2053 28922 [+ .4
17 Mar 1083 pm 42 37 B2 CALM 10000 oVeDaD 4.4 29585 26942 B 42 [+
1T MardS3pm 44 35 3 CALM 1000 FEW0D 10145 2986 28952 OK
17 Mar&5Xpm 48 37 m CALM 10.00 BRHIES OVCDBD 1048 2058 25952 oK
17 Mar 7.52pm 47 37 64 CALM 10.00 FEWOT0 10147 2967 20962 oK
17 MarB53pm 47 37 B8 SE 3 10.00 SCTO0 5CT110 M50 2887 X962 4 4
7 Mar 583pm 48 38 63 3 8 10.00 VC048 10156 29593 29982 OK
1T Mar&:53pm 51 M &2 5 5 10.00 SCTOBO0 10155 2999 299682 52 47 oK
17 Mar 353pm 51 35 Bt 4 a9 10.00 BHNOED OVCOTS 10159 30000 x9.882 4.4
1T Mar253pm 51 34 52 5 6516 10.00 FEWODSS BRNOTO BKNDES 10169 30000 29992 (a4
17 Mar 1:53pm 51 30 44 5 & 10.00 BHEMNIBD OVCOES 10160 3001 30002 ox
17 Mar 12:53pm 50 30 &6 5 T 10.00 FEWOES SCTO9S 10169 30003 30022 oK
17 Mar 11:53am 50 34 54 CALM 1000 FEWD44 SCTOTD WAT4 3005 30041 (a4
17 Mar {e53am 47 M 60 SE T 1000 SCTOE0 0178 3006 30051 a7 N oK
ITMasr 3 53am 45 35 6B ESE 5 10.00 FEWO30 SCT100 10183 30007 30.061 (s].4
17 Mar B:53am 41 38 81 ESE 3 10.00 SCTO4S 10183 30T 30,061 oK
17 Mar T:53am 40 36 86 CALM 1000 Bk W08 10184 3008 30.0M oK
17 Mar6B3am 3% 35 BB ESE 5 1000 BEROGH 1185 3008 30.0M oK
17 Mar 5:53am 37 35 92 BE [ 1000 FEWO16 SCTOTO BKMISS 1018.7 30009  30.081 oK
17Mas :53am 39 M 89 CALM 1000 FEWDE0 BHNOED 10187 3008 3007 o0e 42 36 oK
17 Mar3:53am 30 35 BB SE L] 10.00 FEWDE 10187 3008 30.0M (n 4
17Mar2:53em 37 35 @2 5E L] 10,00 SCTO0 10188 3009 30,081 oK
1T Mar1:53am 30 35 B6 33 853 9§ 10.00 FEWIZ0 BEMOS0 10185 3008 30,071 oK
17 Mar 12:53am 40 36 &G 5 7 10.00 FEWD20 BKNOSS 10183 3007 30,061 5 33 0K
16 Mar 11:53pm 3% 3§ &9 G5 T 10.00 FEWI2S 10181 307 30061 OK
16 Mar 1100 pm 41 37 -k S5E 8 10.04 FEWO1B BHMNOZE 3008 30,051 QK
16 Mar 10:53pm 42 37 &2 55€ 9 10.00 FEWOGD BHMOI0 10179 3008 30051 47 40 OK
16 Mar 353pm 41 36 B 5 Hl 10.00 CLR 10173 3004 30032 oK
16 Mar &53pm 43 37 ™ S5E 12 10.00 CLR 10166 3002 30092 OK
16 Mer T:53pm 44 3T TE 5 12G21 10.00 SCT0R0 BRN1SD 10160 3000 29892 0K
16 MarE53pm 45 37 T4 8 12 1000 FEW04E SCTOS0 10152 2986 20072 oK
16 Mar 5:553pm 47 356 ES & 10G16 10,00 FEWOOD SCTOSD BRNIGO 10145 2996 25952 0K
16 Mard53pm 47 36 ES b} 14G25 1000 SCT0ES OWE200 10137 E84 200862 0o 50 4B (&3
16 Mar353pm 47 35 63 S5 BG18 1000 SCT065 OVC200 10130 H@e2 29912 [
16 Mar253pm 47 38 T 5 12G20 1000 FEWOXE SCTOSD 10125 I9.90 260892 o
16 Mar 153pm 48 38 B8 S5W 13 10.00 FEWO27 SCTO3S 10122 2989 2082 0.9 [+ 4
16 Mar 12:53pm 45 38 63 55W  10G1T 1000 SCTOA2 BENIOO 1011.7 29.88 200672 oK
16 Mar11:53am 48 38 M S5W  9GY6 1000 SCTM2 SCTO30 BHMNOED 10113 29.87 200862 oK
16 Mar10:53am 46 39 76 5 12 1000 FEWDI1Y BKM20D 10113 2987 200862 0.08 a7 42 OF,
16 Mar 3:53am 45 38 8O s 8 000 SCTO22 BRMOGD 0108 2985 200842 4.4
16 Mar 8:53am 44 33 A2 SSE @ 1000 FEWOYE SCTO29 BKMNDAS 10103 2984 20830 s 4
16 Mar B0Dam 43 37 8 SE 12 10,00 SCTO2S BHNOGD 29.82 20812 (4.4
16 Mar 753am 42 38 85 S5E ] 1000 BHMNIZS BEM120 1008.7 2082 20812 008 (4 4
16 Mar T138m 43 37 M 55 10 10,00 BHMNOZ] BENOLT BKNOAE 2981 28802 oK
16 Mar T:0Bam 43 37 a1 SSE  10G18 1000 FEWO21 SCTO27 2981 20802 (a4
16 Mar 6:53am 43 38 86 5 3 10,00 BHMNOZI BENOD1 BHKMNOE 10053 2981 0802 006 (o4
16 Mar 5:5%am 43 28 86 5 1= TOD -RABHMEZE OVMCO41 10082 26880 20702 002 (a4
16 Mar453am 43 18 az 5 12G22 1000 -RASCTOZT BHNIIE OWCD43 10089 2580 289748 002 D& 45 42 Ok
16 Mas 3:53 am 43 38 56 5 14 1000 -RASCTOM DENDAG BKNI0O 10086 2579 28.782 002 (5].4
16 Mar 283 am 43 40 BB 3 13 1000 -RASCTOIT BENOZZ OVCOZE 10088 2579 20782 003 n] 4
16 Mar 1:53am 43 ¥ 86 5 13G21 800 -RASCTO24 BRENOA1 OVCD4E 10080 2977 28762 oM oK
16 Mar 12-53am 44 40 85 S5E 16G24 B.OD .RASCTOZZ BENOI1 OWCO3S 10073 2075 28742 o 0K
15Mar 10:55pm 44 40 &5 SSE 14620 10,00 -RAFEWIIE BRNOSO OVCOSD 10065 2572 29712 008 oK

http://www.wrh.noaa.gov/mesowest/getobext.php?wfo=sew&sid=kbfi&num=60&banner=... 3/18/2011
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Weather Conditions for:
Sealtle, Seallle Boging Field, WA (KBFI)
Elew. 16 i, Latilude 47 54583, Longiude: -122 31361

Currani e Thu. 14 Apr 1:11 pm (FDT)

Maost Recent Dbsorvalion: Thu, 14 Apr 12:53 pm (PDT)

T Temp, Dew Relative Wisd  Wind Vieddey WK Clouds Ses Level Altimeter  Sialion  Preclp Precip Precip Presip BHr 8 He 24 Hre 24 Hr Guality
Point Hesiday Diraclion Speed Praasurs Sotling Pressure § hour Jhour Shoer 24 howe Blax  Mis Mex  Min Casingd
wan mom  m fmph}  [miex} f=b)  {mches) [inches}t {Inehes]fisebas) (inchen] inchan] Tamp Temp Tamp Temp

4 Apr 1353 46 38 Ty SS8E 10 10.00 -RADVCHI 10205 30014 30131 T 0K
14 Apr 11:553am 47 38 65 S 9G16 10.00 SCTO3E OWVC180 1210 3015 3034 0K
14 Apr 1083 am 47 38 ™ S5 B 10,00 FEWO46 BHNDES 10218 3048 3047 naot a7 4 OK
14 AprB:53am 45 36 M 8 & A10.00 BEMNIZ4 BENOZ3 OVCDEE 10219 30018 307 0K
14 AprGd4Gam 48 37 TE § #G18 10,00 BHMO24 BIN]II BHND4E 3018 30T oK
14 Apr853am 44 3T TE 5 12 10.00 ovVCnI7 10217 3017 3018 0K
14 Apr 753 am 43 37 78 8 12G17 10.00 ovoodt Wa10 30185 30141 T 0. O
1ddpe T24am 43 37 81 0§ & 10,00 SCTOX3 SCTOZ6 OVC034 3016 300951 T o]
14 Apr 6:53 am 42 37 B B3E T 10.00 BHMDIZ4 OWVCO33 10207 M8 30tdt [+
MApeSSiam 41 36 81 S5E 12 10,00 SCT022 SCTOZ8 BANOZD 10200 30012 300111 001 oK
14 Apr 453 am 42 A7 5 BE a 10.00 SCTO22 BEMNOI0 OVCO50 1M85 3011 300101 0.02 pos 43 40 (13
14 Apr 353 am 43 35 W 5 12623 10.00 SCTO20 BENDYD OWCOED 19T 3011 301 O
14Apc2:83am 40 37 B9 S5 7 10,00 SCTO50 BRNOSD 10195 3011 30010 [
4 Apr153em 41 36 B1 SS5E 10 10.00 BEN0Z4 BENO3Z BENTOD 10499 312 30111 T [+
14 Apr 12:53am 42 37 E2 SSE & 10,04 BENIZA BRNO41 BKNOSO 10198 3012 3001 @w oM o
3apr11:53pm 42 W7 B § 13 10,00 FEWORZ 5CTO45 BHN110 10191 3010 30.00 o
13 Apr 10:53 pm 41 3T Bf SSE 8 1000 FEWD1B SCTO25 BXNIGS 10786 3008 30071 0.8 ar N 274
13Apr353pm 43 3§ B2 35 -] 10000 FEWDAS SCTO4T BENOTS 10982 3007 30061 (474
13AprEsipm 44 38 " 55E 10 1000 SCTOE0 W78 30.06 303 (4.4
13Apr T53pm 44 37 76 SSE B 10,00 FEWD33 SCTOSD WIT0 3003 30022 T o
13Apré53pm 46 37T T SSE 15G20 10.00 SCT040 BKNOGD 10165 3002 3012 oK
13 AprE53pm 47 38 71 S85E 13G18 10000 SCTOSD OVMC D0 10162 3001 30.002 (a4
13Apr453pm 47 38 M s 13G20 10000 SCTO30 OVCO6D 1016.0 3000 295852 0.05 48 48 os
13Apr353pm 48 40 73 5 5 1000 FEWO4Z S5CTOS0 BEMI00 10152 2998 29972 a2 0K
13Aari53pm 47 41 80 5 ] 10.00 SCTOZ2 BENOAY OVCOE0 10146 2986 29552 0. (5.4
13Apr153pm 46 4% 82 5 10G23 9.00 -RASCTOZZ BRMNOAY BKNOSD 10142 2098 29542 00 oK
13Apr12:53pm 47 41 B0 SEW 13 10.00 -RA FEWS1 BHMOAI BKMIGD 10136 2984 296532 T oK
13Apr 1153am 45 40 B2 5 1 1000 -RAFEWOI0 OVERaE 10135 20083 0822 0A K
13 Apr 1053 am 46 30 T8 S8W & 1000 -RAOYCHET 10134 2093 29522 T oo 4T & oK
13 A G53am 47 38 A & 10,00 SCTO39 CWC043 10131 2882 29812 T oK
13 A 853 am  4E 40 79 SSE T 10.00 BRNDAD OVODES 10128 2081 29802 0.1 a4
13Ape T53am 45 39 80 SE 13 1000 -RAODVCDET 10127 2091 29907 T 0K
13Apr6S3am 44 3 79 55 7 10.00 BHMOME DVCDED 10125 20090 29842 oK
13 Apr 5:53am 43 38 82 SE 5 10.00 FEWDED BRNOED 101256 2950 204852 oK
13Apr453am 43 3T T8 SE 7 10.00 FEWORD BEMIED 10126 20081 290802 50 43 oK
1FAp RS am 44 35 0. SE 3 10.00 FEWO35 OVC120 1128 20091 20902 0K
13 Apr 2:53am 45 35 B8 CALM 10.00 FEWO40 OvC120 10131 20092 20912 [s14
13 Apr 1 am 47 M B0 CALM 10.00 CLR 10133 2892 2083 oK
13 Apr 1253 am 48 35 61 ESE 5 10.00 SCTOTS BEMNCSD M35 2093 20922 55 3 oK
12400 1150pm 49 33 54 E . 10,00 OvC100 10139 2094 29932 o
2 Apr 10:53pm 20 M 54 E 3 10.00 BENTID 144 28896 28952 54 49 [+
12Apr:53pm 50 32 50 SE 3 10.00 ove11D W48 2097 200962 [+ 4
12AprE53pm 52 30 43 CalM 10,00 5CT120 10153 28.98 28472 oK
12 Apr T:53pm 52 30 43 CALM 10.00 SCT110 10154 2999 250982 O,
12Apr&53pm B2 30 43 VRBL 3 10,04 FEW110 VG200 10154 .98 28.9682 0%
12 Apr&c53pm 53 0 41 W & 10,00 OVWC200 10158 .00 29002 4.4
12Aprd53pm 54 29 38 W3W & 10000 BHMN1ED 10164 302 30042 55 46 274
12 ApraSipm 54 29 oW L] 1000 SCT200 W70 3003 30022 (4.4
12 Api T53pm 52 28 38 WVRBL B 1o SCTHO 10978 008 30051 (a1 4
12Ar153pm 51 30 44 VABL 3 10,00 BRN2SD 10187 3008 30.0M1 oK
12 Apr12:53pm 50 3 4 WRBL E 10.00 FEWOE0 BEM1BD 10185 3011 31 414
12Apri1:53am 49 32 52 CALM 10000 FEWD40 BRN20D W04 013 W oK
12 Apr 1053 am 47 3 B8 CALM 1000 FEWD4D OVC200 10211 3015 30149 48 38 0K
12Apr®53am 45 35 68 CALM 10000 CLR 10217 3047 10981 0K
12Apr8Siam 41 M 15 CAM 10,00 B0 10223 3049 3049 oK
12 Apr T538m 38 34 85 SSE 5 1000 BEKZ0D 10226 3020 30419 0K
1T2MprG53am 3B 33 83 SSE 6 10.00 TG00 10230 301 30201 oK
12 Apr 553 8m 3T 13 85 8E & 1000 OS50 10235 3023 302 0K
12 Aprd:53am 38 33 8% SE 5 10,00 CLR 10237 3023 wan 43 38 OK
T2Apr353am 38 X3 82 ESE 5 10.00 CLR 10244 3025 30241 o]
12Aw2:53am 38 21 82 BSE 6 1000 CLR 1248 3027 30281 (514
12Ap1:53am 38 1 &2 5E T 10.00 CLR 10252 3028 302N O,

http://www.wrh.noaa.gov/mesowest/getobext. php?wfo=sew&sid=KBFl&num=060&raw=0... 4/14/2011
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Seattle, Seattle Boeing Field - HWS/FRA Seaktle, Seatble Boeing Flelo - MUSTFas Seattle,. Seattle Bocing Fleld - MUS/Fiw
Tesperature and Dewpoint (Degreesz F) Relative Humidiby (percent) Precipitation Cinches)
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Weather Conditions for:
Seattle, Seattle Boeing Field, WA [KBFI)
Elev 16 11, Latitude- 47 54583; Longitude -122 31361
Cument tma; Mo, 18 Apr 10:58 am (PDT)
Most Recen Observaton; Mon, 18 Apr 10:53 am (POT)
Time Tamp. Daw Balsthes  Wind  Wind Vialblisy Wl Choudy S4a LavelAllimater Slaliom Precip Preckp Precip Precip BHe 8Hr 24 Hr 24 He Quabty
Folni Humidity Directes Spead Frassure Setting Pressure | hoss JBour Ghour 34 hous Max Mis Max Wes Control
PT] oM Imph]  fmiles) (mb]  feckaa) [inchea] (inches) (nchas)jinches) {inches] Tamp Temp Temp Tamp
18 Apr 10:53 am 44 36 oW 3 1o SCTOA) DR NDdL 10182 30007 30081 001 d4 37 O
18AprGS3am 43 3T TO SSW B 1000 SCTO20 OVCD4a 179 3006 300051 =8
18 AprS19am 43 36 TE WEW 7 1000 SCTONE BENOAT BHMNOSD 3005 300041 274
15Apr308am 43 36 TE WsW & 1000 BHEMNITE BXN04? BENO4S 30058 30,041 (a4
18 AprBSiam 43 37 79 55W 5 10,00 SCTON6 SCTOS0 10174 3005 300041 o
18 Apr T:53am 38 27 23 SE B 10000 SCTOSS W69 3003 3022 T 4.4
18 Apr 6:53 am 3 92 CAM 10.00 FEWO45 5CTOTD 10163 3002 30012 T 0K
T8 Apr 553am M M a2 BE 3 10.00 BEMNIIT BENOSS OVCOTS 10496.0 3001 30,002 T oK
1EAr453am 30 3 89 E 3 10.00 SCTO22 BAMOYE OVCOTS 10761 3007 30002 001 oEt 45 39 OK
1BApr 353am 40 35 83 ESE 3 10,00 FEWNOZ4 SCTO36 BHMNDSD 10161 3001 30002 oK
1B Apr 2:53am 42 35 76 CALM 1000 SCTO26 BHMNOGD OVC08D 10961 3000 30002 T (5] 4
1BMpr 1:53am 43 34 TO EME § 10.00 BEMOZE OVC100 10155 3000 28982 a4
1B Apr12:53am 42 35 T CALM 1000 OVCO85 10161 3001 30002 53 A7 OK
17 Apr 1153 pen 44 35 T CALM 10.00 VG100 1058 2000 269992 0K
1TApr 1053 pm 45 33 B3 CALM 10.00 BCTOS0 OVG100 10158 3000 29592 i 48 oK
1A SSapm 45 33 E0 WRBL 5 10.00 OVC100 10158 3000 29592 [+]4
1TApr8:583pm 47 30 52 CALM 10.00 ovC110 10155 2989 29582 OK
1TApe T:E3pm 47 32 66 VRBL 3 10,00 SCTOS0 BINISD 10154 2993 298942 #14
TTAprE:SIpm 48 2B 45 MWW T 1000 BEMIBD OWVC20D 10157 000 29592 O
Mhgr&53pm 45 32 52 HNW 9 10.00 SCTO40 OVCOSD 10161 3001 30,002 0
Taprdfdpm 45 32 82 W B 10,00 SCTO90 10162 3007 30002 53 48 o3
17 Apr 353 pm 51 30 44 MW B 10,00 SCTOS5S BRNOTS 10164 3002 30,002 O#
ThApr253pm S50 30 46 CalM 000 BHNGA0 WI16E 3002 30012 oK
iTApr 1:53pm &0 30 46 CALM 1000 BHNGED 10170 30003 300022 (= 1
17Aor12:53pm 50 30 46 WVRBL 3 1000 BCTOS50 WTA 3008 30005 o=
ITApr 11:E3am 47 30 52 CALM 1000 SCTO44 OWCHEd 10180 3008 30051 (n' 4
17 Apr 10:83 am 47 33 8 SE B 1000 SCTO26 SCTIME 84 3008 30007 ar n4
1T Apr8c53am 44 M4 BT BE 3 10,00 BN 10185 3008 30007 oK
1TAprB53am 42 3 T3 5 T 10000 BE ML BRNISD 10187 3008 30081 oK
1TAp T:53am 40 35 B3 CALM 10.00 BEMN43 OVCOBD 10188 3009 300081 [s]33
1TAprE53am 38 M 82 WVRBL 3 1000 EHNILE 10185 30.08 30071 oK
17Apr553am 38 33 &2 BE a 10.00 BENOSS 10180 3007 30081 QK
1T Aprd53am 41 M TS CALM 10.00 SCT038 BHMOS0 OWCOBD 1017.8 3008  30.051 0083 4% 40 0K
17T Apr 3:53am 42 33 m 8 7 10.00 BKNOED OVCOBD 10177 30,06 30.081 0K
1TAprSlam 43 W E2 ENE 3 10,00 ovCosn 10178 3008 3051 [3]4
1TThapr 153 am 44 32 E2 CALM 10.00 OWCO8S 10180 3008 30051 O,
17 Age 1253am 44 30 5T W 5 10.00 CivCaag 10180 3006 30.051 B4 44 DK
16 Apr 1153 pm 45 M B N 3 10.00 DVCoGD 10178 3008 300581 [+
18 apr 153 pm 45 32 60 WRBL 3 10.00 BENO4T OVCDED 10178 3005 30041 50 &4 (474
16 Apr 553 pm 45 31 8 CALM 10,00 BHNOIZ OVCO43 10177 3006 30.051 (274
16 AprB:53pm 45 32 B0 VRBL 5 10.00 OWCDal 10178 3005 30041 (274
1iAgr T53pm 45 33 63 VROL 5 10.00 BrMHOIE 10169 3003 30022 s
16 Apr6:53pm 45 34 65 MNE G168 1000 BHNEIS 1016.8 30003 30022 (s 4
16Apr553pm 48 3 63 N 10G168 10,00 SCTOE2 1168 30003 30.0a2 O
16 Aar4:53pm 45 18 BE MMNE & 10,00 SCT 168 30003 300022 B4 48 Ok
16 Apr 353 pm 48 40 71 MNE  10GAT 1000 FEWO32 SCTO43 DHMNOTS 10170 3004 30,032 [#].4
16Apr253pm S50 3@ 66 NE 7 10,00 BHMO2I OVCOI 10171 30004 300032 0K
16 Apr B:53pm 52 41 BE WHNW T 10.00 SCTO3T BRNREY 10168 30003 30,022 0K
18 Apr 1253 pm 53 42 BB WRBL & 10,00 SCTOX1 BEMDLS 10166 3002 30012 0K
16 Apr 1153 am 53 41 B3} & 12 10.00 S5CTO049 10165 3002 30012 oK
16 Apr 10c53am 52 43 M s L] 10,00 FEWO25 10163 3001 30002 8,03 53 a4 0K
1GAapr1008am E0 43 TE WEW 7 10.00 FEWOOE BRMO1E 302 30012 OK
16 Ape 10000 8am 50 43 76 WSW 8 1000 CLR oo M0z OH
1GApra:Giam 50 43 T8 WSW & 10.00 FEWDOE BHNO18 10166 3002 30012 0K
16 Apr 0T am 48 45 BT 5W [ 10.00 SCTO0E BEMO12 302 o2 (474
16 ApcB:53am 47 45 83 S ] 10.00 BEM0GE 10168 3002 20012 [+
16 Apr T3 am 4% 44 BT CALM 800 ovCona 0167 3003 30.022 0n.e3 (a4
1EAgrES3am 45 &4 87 CALM 600 ER BEROD OVCOOE 10163 3001 Wer o (4.4
16 Apr&83am 48 44 97  CALM 200 -AABREKNONM OVCO1Y 10160 3001 30002 002 O
16 Apr4:53am 45 44 5T OWW 3 .50 EBR ovonod 10158 3000 29532 0.02 .14 47 45 O
1B Aprd00am 45 45 100 CALM 200 -RABROVCOD4 2589 29.8942 T oK
16 Agr3siam 45 48 0 CalM 200 BR BHMNO04 OVCO0D 10153 20099 200882 0u03 oK
1BApr2:53am 46 46 100 CALM 115 BR BENBIS OVCOY 10183 2698 29972 0.02 oK
16 Apr 153am 46 46 100 NW 3 250 -RA BROVCOIS 10152 20088 200872 003 0K
16 Apr 12.53 8m 46 45 86 CALM 2.50 -RA BR BKMNODS OVCO0B 11489 2097 25682 002 Lanuinn
18 Apr 11:53pm 48 45 86 NW 3 400 BR oveoeis 14,8 2997 200962 T O
15 AR 1143 pm 45 45 93 CALM 500 BR ovCoa 2097 204982 T (x4

http://www.wrh.noaa.gov/mesowest/getobext.php?wfo=sew&sid=KBFI&num=60&raw=0... 4/18/2011
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APPENDIX C

Tide Charts Duwamish Waterway, 8" Avenue South



Duwamish Waterway, Eighth Ave. South

Tides

Daily Highs & Lows
04:24 10.9 ft High

10:17 4.4 ft Low
15:43 10.1 ft High

22:13 0.1 ft Low

based on Seattle (Madison St), Elliot Bay Washington (NOAA)

47°3206 N 122°19 18 W

Thursday, March 17, 2011

Average Tides

751t

MHHW: 11.1ft

Mean Tide:

6.4 ft

Mean Range:

(PDT) Tide

04:24 0:17 R 22:13
10.9 4.4 10.1 0.1
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Eighth Ave. South

h Waterway,

based on Seattle (Madison St), Elliot Bay Washington (NOAA)

IS

:Duwami

Tides

Daily Highs & Lows
02:06 10.3 ft High

08:20 5.1 ft Low

13:23 8.4 ft High
19:50 1.1 ft Low

47°3206 N 122°19 18 W

Wednesday, April 13, 2011

Average Tides

751t

MHHW: 11.1ft

Mean Range:
Mean Tide:

6.4 ft

(PDT) Tide

02:06 08:20 13:23 19:50
10.3 51 8.4 11
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